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13.1 ctoR?* *'©! (Radioactivity) 

^m\ *rc$ <*tot <?ro ft&Qmiq, <?r«rn?T «itw csnfrr ^ i 
*t?rot$sr carter «TO to w^^rr to *ito 

«TO i *TO*|?r TOtf cro m i RfcGMHwn TOfir ^ 

csft ^tq <*tor *t?rci*t?r ^r toS «?r, TO«t ^w4fiw«i wr 

carter tort RvBSm* ^ CTO isoo ^ i 

carter tfsto (*rciro TO 5 ?) ^ carter to M$ to *nc?r Rt, 

toot afi*r toto cento^t to?? i <?w IWMiim* c»to canfer^ 
bi'sfDn to§?ra ^ ^rm carter to £R*t *itot# totom to?t TOto 
R&toi>i*iOTT to%%r «ifto *hbti wim ^U)ic«tcHn cro »TOfc tot carter 
TOOTS ^5% TOfl> to^T # i>l^lOStW4 totom'Q <ms, i 

c®ro csito^ tot to* *nw -*m ctSiot 1**itoita to* to 
toi« <ro c^s top, toTOm's tototOT* csro cstto* tot 82 to<t 
<?TO favSlsHihtOTt 'oiPMfo^r "to ^ tot i voiPMR>%r cTOtf to 

*rac*m Rfos 6 ! <pw PmR)^)«i ^s^l<t C5^t <pw TO? <4^ sltolto 'sil^l <iPi (?®'Stf%p?p©T i 
R&RNllWiI C^5* (TO <7T fttot cm TO TOT CT&1OT TO W>®tRf il I 

R&Rmit*ni c®ro csrto* tot 82 «il^vi (*in»iMto tot 82 <top «ft) ct 
totom*iOT c^stto to top **, to Rfctoi^'s e©*l%Mi to tot i 
tori asttoror TOfl imr ^w^fiwn tot to, to ctoR* tor i 
toTt> ctora Rifto «pt»pt fto ^w^Swn 

fisifitotPRr 'Q*m i c^n?rf <£&$ ctora wtf® w ^w^Sh ^ catto^ 
jjRfit'D ^s R^chu to to *nor i to 

^»it CTto «iftwiciBi*r i c^twr >*to> cto? 'aiftwicBH 
to^%r to *nc?r c^ ctora ^rj iwfl» ^tontisw ^ito%%r ^t c^rto to 
* itc?r i ffRi* ^srj ^rmr <toto to ^to *i# R^GMiiw csn^r 
^ ^ tofl> qtecaic&M: 




















































































































C 12 : to ctoR mi to to§R 
C 13 : 6fi> CSftfR 4R* to to§R 
C 14 : to CSftfR 4R? gfi> ft^3aR 


RilRftwh 


4i4w<i to fato 'towid3it*R Rtw c 14 toRfa%r rt w>to*ii i 

1896 RttR (SRfR WWW®! (Henri Becquerel) SW CRW Site RftlR 

'©iP'©'9 fiRM <pw*i i *Wn'©k'© '©iltu/to RtRRWttf (Ernest Rutherford), f*Rt£R ^fR 
(Pierre Curie), CRfR R>fR (Marie Curie) 4R\ ^RJt*lJ foaal^kl 'oi*ul*u c»ik«m C'©'5tf% 5 R'sf 
^sitl wr r*wr i to RtoR rtr, ^©m, Mjto Rt cftw c*pr to <?Ftwmtw sNto rt 
tot«t RRtt rr Rt, R*to to 4to to|s?f Ri>Rt tow crcr cr^rt ^ ^to rr, 
c^5ffw»m r*rw c^rto Rftr iR^f© rcr iR^fiRitwR toR toRto ^ 

4Rto ctor irMr® rw rr ctoe r^rt Rtiic^ i 

tol^m ww w fato strtr ctoto Rftt crr rr <?R£Rt ~sm ^hrrr, to 4R* rrt 

Rf*tf (f^R 13.01) I 

13.1.1 (Alpha Ray) 

Rfat rt r*it ^trcr 4Rto toram totom i 4Rto toram totow Rtw 
^st ctoR ^ ^st Ir^r, R^rcto to 4Rto wsfp rsr i cr r*rw 1^ mi <£tw 
c^3f Irw <*r Rt^RRw sMfa'© rrt rri <Rto l»i'59»?iic^«i c»^©r cRw> rrr <^tor 
^wt r*it crr rcr ^itw ^©rr ^tr r% rtw r*cw Mev. Rtsto cto rrr ri^krr 
05^5R to RR ^©RR Rt'oftRR ^t < 3-RRRt < 3R RtW RWR R>W CR^Iw '©R'StW ^Itllto 

mus Rtw i rfsicr ^n*Rt rsrr RtoR rr rrrwrr rm to CRM ^to rr i w 
^wr r*it <?n^5 toratwR totoR ^to to Rto% c^©r to wft ^ w® Rtra 

Rt i RFsttRR C^5R to 6 cm OT® Rt (?P^ to <INC>R ^-RRRRW 'o)d'»IW ^ito® 
^sr ^wt R% ^w <?iw m i ^to to$ '©ih«pi ^> e itw Rrfto w?n 
RlR i RlR*Pl^5 ^“RR to srf^s^st (phosphorescence) ^W i '©il 8 i*pl 
Rf^jTR^f ^Pf?R ^ < J-‘ ! RR^W ^Rto ^W ^ R(.«1 <p5i fcto CR^c«llc<P R?5R 
R^C^ ^©R R«f?I RR toRt ^©R ■*!% ‘Rtot’i RRt RR i 


^wr rsr ww^ # ctoR mi ^ toiR to Mr rrr ^to tototwR c^©r 

CRW WR RW ^THR, '©RR CR^ totoiWR RRRMto R?RR R^CR ^ RR (£)R? tofl^R 




































































































tow wr tfc toi c^T: w»wr ?*it ^t to? 

c*rnl%fm?ra‘ 'od^iwit'^ ^*1^0 to i 

U 238 —> Tli234 + He 4 

S.'SmItoIcto *II<wHR<p TOW 92 CSHItoIcto 90, 4 TO? ’to?!*]? ^CTO#T ' 3 T^^Jrrf& 

4TO? TO^ TO, GoirfiM fi&ljUllPM TOCB^ ?t?TOTO *lftETOl 

rival's CTO® %® TO?, 1TO?T Sj^t <PSC''S TO? I 



ffr? 13 . 01 : wror 1 ? «Pr ?ro *t% to -^us to? ?c? 

ftnft 4 to totm to? 1 f^t ?f% ?r ^w^finw ?ito tow fifafaiJH 35 ^oi^troi? 

?wt? to 1 ’ii^i ?f%? bi®t ?c? < 3^ Iron? to^ to? 5 !? to ■ 


13.1.2 I^St (Beta Ray) 

W\ ?ftr W flfct ?TO wro*r ^t»M» 3 Hi »wfl» I^toto TOTOr c? R$Q>TO»i? 

C5TO? TO? 5 ’Jfl CSftS? t£(TO tTOj CTOH? CSlW TO»I«p5i C^TO TO? CTO TO? 'TO 5 !? 

<?rfE> Wl? tspu RSIspsiipm cstoto cstfSc? TOraf^s to® TO 1 

n° -* p + + e~ + v 


4?^ bleflH *'Mfcs b!af\<S C£H^ <TO? CTO^f&S b|a% *|f??f3fc 

to, to®^ csnfe to? ’rfrow toI??^ to?* 1 to*t v%? toNR'TOh? 






















































wto? wra to fivBfijwn siftotow (aifS-ft^wi) c?troi w^, aifi, t>i<8*§H 
ai?? <£rt ^s? *to to i 

c®®c? CTO w ^tror to c?? ?? to ai?#t?f^ to to (TW^toj 
Rtsi tot? etn) cto ^Fsj *t? i toro? (.wiS to* <i»'®5^ cmm ®m '0*1? 

f?$f W«tt? to to? to? i 

to TO CTOj $M*]H ®$ ®t? to W(Mflfc» (TOW ®Tt?t?) <7T TOtt to 

toft? war to si®ito TO ?t? i aifi> ?*t? cror *TO? c®®? to 

m ®*rt <?$ *ro? ^t-*Rpit«pr to ?to? ?*to ct^priw ®it?to ?*?e® toi 
®tHro tom toram PtteGNiiw* ^prrt *t<$ ■f® ®$ $i«h>&*m cwh^i 

mw (to ai<R (to *TO? c®®? 5 ^ <?rc® TOi ?*gw toto? *u 

*rt® to ato TO?«r to wtow tom ?m \ 

to TO? ffrot ^r R&BMilw ato to§? to to ato center <?rc® ?t?, ®$ ®t? 
tofros? 7R*ijt to? to 1 to$ ww.'g TOMto toot (tows toot? 'q*rt to? to? 

®$ tolTO? *MTOto TOOT «c? to (to? tototc? to 5 !® - 5 ? 1 CTOT wetfiM 
C14 Rwl Rif sc? N14 a) toto® ^?: 

C14 —»• N 14 + e + v (arf^-tol 3 aM) 

TO? ?jt*M to^, to Rlro? ?ro® ®M?T ct ^ FW»GMii(,*n c®®? <TO 
RlftM C?to ®T ??, d®TO< to$M 4 RfaMWS to to?? TO 1 ®T? 

to totoiw? c®®c? <wtM ato toro toSw ?R<ito - 55 ® ??: 

p + -> n° + e + + v (tot3|M) 

4$ toro totot^r csfto? toot aw to ?m to ®t? *ih>imR 4 touts aw to 
to toi? tofroro to?® m 1 («a to?tfi> tototcM ?to to to ?ti to*t 
to^?? ®? cstto? esc? too 

to toro? ^ra? tofliwi tot wtffr tofito «? TO® ^RRit OTflto* c®^%? 
?f 5 ir tore? Rmmi ?to ) tot ai^it tof?% ^ <ito? to a]^? to?r aw ?*? 
ct ?scw «iiwi^4’ to tot? *rt® tors arto to®wiw «nrot ?t? ?n 

13.1.3 ’tW itftt (Gamma Ray) 

to ?f^t ®nro *ttot# f?^ toft? ®?®t 1 ai? crot to to oro?%), 
^a?t? ?ro ai^ vo?«t it? to (rot? ®n?w to) 1 *t% to ?t to 
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<ira w?it wt?wn w <?FM RSGMiW ^wt ^It ftwr 
RR ^It RIWl “fccaf#®” #ot ^*R ?t®R ■*# «tM "#![ Rc^iw C $3 
*«ifl» R^M«r^ri *iw <*rc? wfH *r«r RR*?rc*t R^RrIot? ’iwtfw 

^f?^lJt Iwl R'SR 1 'G'T tilt'll *|R<qvs*i *it 1 

’IM nftw CTC^s ' 51 # ^T>lOT Rijjs,1%^f cd|*<p C^ar Rc?f Sl'elRva ^t '*Tfa ^t I 

■51# ^Rutt ^R ^t-’i^sii^ w# ^ri#^s ^*ot ^ ’fi^s ^shjh siftm* 

t?R $w*iH <rot *hbt «<to pm c*iot stint -?rf% ^®^Q &m 

#* | TSJtSRFl RsjiJT Rfr «tffi #*I[OT *lfflOT WFF Wfi3Rl3|<i Rpmr 

13.1.4 (Half Life) 

*rcsR RRR fitefo*ii>i R*f oth RR<r <?iR ^n to, 

wJTwh ^ RRro ^?n? whhiR wa *nor 1 <?r ^®i OT#wat?r ^iRsm 

CTO ^?TO W “«rtlf” (Half Life) «TO qtTOlR 4M4R ^TOi OT #^H*t TOCTO OT®?T 

fiigfciicM RR<M ^ ctR ~sm ^#51 ot RSlaMHwn cs#%^1 
W£#l^ ws ^r 1 RvSEmik m wlPH oe*fows\ (?it ^sR^ot 

'artTOl "®!%r ^c®i Rwb'il 'p-at's *f|R 1 

4*ttOT <rosR Rro raw *Nt ni«l4, w>e?Rwl R&foiiltTO ^riH w>etfijn #*& 
Rfwl ^ (TO*R Rv3R>*il»i ^SRJ R\5R>?||C»| *lfi4lw® TO 1 R*i RSQ^I*! 5#fR *trot} 

TORifir "®Ri «*w ^$R ^w^*JH ^Rr ^Wlft ’iRm wiw Rot *nsr 
Rs?# <^c® Rot «nc^i r^&hipbt ot®wi? R^im ^ 

*1?#^ Rt'wiHi* "*1% ot^rrt 

Sfa: 1 kg '5C5? wetf^il CTlOT? 100 ' 3 $$ I 200 ^ "®t? W W ^OT? 

OT#%nr»l^ ^liiFf *mi*iR *ifiN^r ^ ^11 ot#%hi ctNR^ R^t-^H' 
R\S&*||>1 OT#^?f ^ ■Sim I 



¥*fr-8'b, «|iti4RwH, w-ioir <&iPT 












































































































13.1.5 5ml* 

(OTffoipsRr wott ^tc^i ^ ^r wj c&s% 

ifeirn ctIw isfir »ARR owt “tiluu ^ ’srftt i pt w*t c®^ri 
^ ^ ^*1 ^sicwl <P«w RRG, view?, ^NICTW® *1CTt ^ i*Tlofr OWtRUPSl 

ca*to®fr ^rK^ftr w ettfrr wr ^*ts«i «prt 
" tHrai ijpr^ aghc* ■®bt cowra RPR* ito Cu^rc^i w 
®l<i H^ltn *l^pf Cn kvo® Hlw *ff i ^rtC*T t^T c*tUl to*I*T ^pr ^IflPT v*ies 

Hlw I view? v^y C u Hlvl ‘"qtelRw v'oyy Pin PlSf iHtv PT? ®lflt 
dlfli ^t R^^wIot Mfl wfll slti i 

csBfte “iStau cticw ^?iP5 *toat, pt iw *ipn wpbt w&i '&tt 

“(Nl-fl *Rm fl&M CT15 W*T TfllT Wti 4? 5W)fl ^flt ^l PT 

mm *m*ii< ww <ffpr v<ri< bmj ecwRptf ^r^^r^r^n 

wrifa i ^n®, <?te 1=tft5 tor 5i=ta? *i*riotf tor 

*rt^y •ifiMM ^h$J* ®nn i 


13.1.6 W'oi'ol 

ttcsHi^Ri mft&m ®nror "i9lw *tri ^tspoet 

^RJ vw i tN*t eowfi^i^t Rct wl*T 

Rwt%ft Plfi* ®ltFil ^BT wheel ^Tt 5PT ^Bft Rtwwl 

»«*Rmi'sU ^tPf «qpr ^cfltori 

•R'JRh c®^to c*h %» ^iw *ma oil? 

PifcwfluiM , snm m i viipm cifw 

dtoit*w*i«f ^fiw ot?, HaHuI* 

R+*iw “Pp^pr wr *msr i 

«il*ilvra ^1*Wl ^ Wpf 

^Pll^ *Tt *1^*1 ifl^T 

RS&«m ’■ift ero RteQ^iw 1^?r ^Rtprr ^ 


DANGER 


M 



RADIOACTIVE 

MATERIAL 


1®^ 13,02; *W^ ^ft*|4 

"IPT •fl’lPlIW >T*¥«W5 ^lW 











































<?Rt?R ®srr <r^t c®stto®r i 'siw^jm w *m?te ®rr® <to m. 
m W *tW cwflrfiM «IR?P I RfcQmH * 1 % Rto c®5?to 

wf ^RsR® ^rn^i ftfcfoiin *1% to mKRt wrrt, >ii<k.wRh 

rrr c®sfto®t<r to i wsr ®srr rt*ir r$% #r totto 
m 'HWWiftw fi&BNin cm <^p®rt 5 «iR«i, m*\ wmti rrr c^sr%wm -gp«n^R 
5r%t i ^stcB^ c®sftoi®t to « *etc«r ’tcwtt tj ws ^ to*R c^srto^m 
■sim totft ton wt ^ w^i «<rc*$ rw c#it« wflrRwi wf mc*\ <Rft 

RRR*t »|R*J<.<P R®^ <Mwl ^ (f53113.02) i 

13.2 RiwSfiwin q»^R-q»H (Development of Electronics) 

Rs^TR R®J®tft<i C*RpT MOT R® ^>FRR $M4fiP)4*1, «flfl» (RRfrs 

«*Mfc r* i VwSPtown d>wR<H 4 k.<f> ®rR?ir wi&iyJB toi> rtcpt ®m ®<rc® rrr: 
®jtfRR flS&R, tRfito dw Spends® riR^ i 

13.2.1 

1883 Rt^T 4t®RR CRR%®R 4lw <.'»'©«! PHw’S CR5® ®RJ 4®tl> *Jt®R C#U> 
R*fot 'SfR’It lR5?T3 f^jTs *|RR5R R5® ‘ p ftC?T i <4^ 8l&?Hfl> ^f^R URt (Edison Effect) 

rict *iRf&® i 1904 w\ cipfR^ (fitor Uric® *nto surc ^ ^m^cEigw 

4R# ®JtfRR fl»^ ft©R ®5?R CTfl> M4fl>*WI« toRR ®Ri W ®Nfc RtosR%t 
f®jrc£Rt55® 4®to* sRtR® ®R® I «ift ®Jl^RR $C«H>5Fm»W ^ %*RR 

R«Ml ^ RSR <Rt®3 W*t to ®RJ ®1RR-2RRRR ®Ri ^ 55?I% 4R? 

t’tto^RRt RRto C^Q toim ®RJ *f<RR?T 4®fi> 'Ojlfillvi ^ 

2f5?lRR%i (<*NfiR $58RJ <R (Rtoi ^itoM toRR 4®f*R ^ vil®ft<l RR $5Sr*t ®Rt 
"55^3 jiNRxp Rt«1t% R'aal^l W’lnlH&w 'oi<mhc<p'8 ’ft^R (R'QTR ’5R55 0 

1906 RRR1% R ^®R ^5®R#5 RWIRR W ®R5?R# 'ojlfilR fl>^ 

M% rrr 4R? pifl> tot® Rw R® Rea i tot® to srrff 1to®i 

RR (R® 4R? CRf& ^RRfgRsRR Rww RRt ®?!5® ®1R® I 
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ffear 13.03: «n^HN i 

sm to cSton^F aiwiwm *tw cStotPrc 
wv ^Jifiiv $n1® ^p® m& (frai 13.03) i shr ® fWl* w 

«miM« *ht ?1®R, ^iiw fiwt, pfcm ^ipbrt wv to* *rfr toRito 
wrt w *nwi 1946 5Hpi i8oo ®j!^r ^ w eniac ^rtw 

sw*r fc®f*^*t*3n 

13.2.2 JhfW* 

1947 c&\ s^toste sm latops? ** <sras 4$ 'aiitoiw* *rt ws 

4to-l, m\*S\4 ^IclJ^H *PR vB^Pml^ *t^PlW (FflC^T (WGSlt ^ I i£$ JjHfMB* 

^s® ^ <iRt W <jH4«lM 3jHlt *ttP*T> CTfi> ® ! tt i tf ^*P® 

’ttGlftl 

ShIMJ* ^ii^ito ISvBwn *p®$ *rtc® •net ^Jt$?rrc fi&w* ^*Rm 4ft to 
'otr ^ ^rsr *rp® t* ®p*r faarc®* israim <£# <to 

Ffctowj <*r* *wi>ui **it <irf& ®irt *r ^rip 5 teft ^at to* i £HflM>4 ^ 
4JJS ®Jl^fHTsr fS'S^o^ ®1* ^»cn Re's ^R? \c®u 

^hlepun ^j<q*|* **P* £®1?r *THt *W(.*\$ W’flf® C’lP® ^ I 

13.2.3 ^ftwjuJw *\\W 

1952 4* to 5 ^ ^pBcadcii® TOlW 'Si! WI Ml ^ ^8 >|f®J4lMH §FBctitl>® tofr 

fcof* <RT ^ *1PB* i «NW *£Rf& <H®®lT C&& (Wafer) 
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*o$1r 




'S'bfr 


ShIW?* fcsft to CT»tPit <?rcB to wf wt i ^Bssnfrs ?nf^B fcsf* 
W <*$ 2ll^illfi>C^ TO <£T##T <ato fro CT^ *Ulfo*11 ^r ^ JjhIWJh 
tt$ to to to fror wM* <*re? touRB* <j4»t ?nf^B 
<*r?r to c'fQTir toit $FB(*iow 3 ^itf^B ic) ^ ^5% 1 

to to tot toto TOra* c#t tom ^ toit to* to to 

MQTIt TOIt 2FTO TOf <?TO ^ftelTO (LSI), TO CSf?T TOf CTO' ^d§55iTO (VLSI) I ^ 

^TOf^t tot toto to wf <ro to# ^B croB w to 
TOi ^tefi#t^Bt?r, fBfroTO wl#, ftffre <wiw<il to* crotMTO fcw «fl$ 

SRIMT \s|vsj|^p)<p Wf# $R>CSlcB^ ^||R>B ^Jvbl C<PlC»ll ft»R JTfcH 3,001 »Tf I 

13.2.4 '®R*lJO©d ^W4fiR4»>l 

^TOjfTOTO Sty$ 4TOt «flte ^fcB* TO* ^fTOff© ^tf¥cB 

vrffcro *roira toim to thrown® otto to i to^ toi cstm to 

ftcTO TOIetTOO©! ^B TO^ 'oifcpi (fpgA: Field Programmable Gate Array) 
^ror c*rf*t ctoi <u<i^ otto i 

13.3 ^iRPI’t « f&fWM ^C«l4ljPl4»l 
(Analog and Digital Electronics) 

«iiviiot« toto*! 'site, otto tot, *ror m tonm ^t to 

tom ottot to* tomt to $to tero atro ^#i toto to froteiMro 

’ifroFa'o TO TO i TOlOT« « <TO OT$ TOTO SfCTOHTO TO ^ TO TO<JT 
7 f®?l**l» e l <1#, Resist <1# f%TOt TO* WlTJ^It TOW TOJ 'StlBI 9 1lTI C2t?*f <pf?l I ^§*fR3 2f%?H 
wm to TO?t ^otr*3#to <jf^h ’f# i frof^TO *ift^R5v® -^» «im 
^U ^t ^Pt^f ^ ^ *TO^ ^HMW ^TOt 

^t®f «UMM»t RstTO i ^ WRH^t ISWHIHM* CTOt ^C«1<I»^<I»>I 

te ^rot stta vst^r (TiBtw ^it ^ ««HH*r i 

^u 7pp[< isrjto ^t 

i (TitB <p<il<i ^ihlB g^IBc<p g<pIc*iI <*rc» 

?K*m 2iTO TO ^ i ^ , «UltB^ -SITO ^5^®! ^ i 





















































































































^qitoiT typwfiRq^i <fw <to 

•nwi -*m «<r Pifl>w ^ ^fr ftwr *ito^ ^ i w 

qlUMlfi*«lM qwfr'e *HBW ' 5 T5Tt 5 T fopm fcof% To toa ^ I 

^#H #<TW (Decimal) ^R^Jt qto* q#i to* to^Stotfl 

tow awn q**t ^ toot to, ^tor -ft mso&X otm iwfl» caiertJBtw 
1 ‘Wljw o qor eitot qfir i touted wm toot qt f^d? £W*r 

q*w Wlw wr ^?r qr?r <*ft ww $w<i>Jato>iM> ^t ^ lifa&M Vn>flto*i 

(fSar 13.04) i 

^G'wSPwG^HI 7RC5df 'a|<H'1 ^pRiSuk I ^[’H'SlJlw '©G^IW qt ^U 

^ RsIqmjH $G o i<p5f*i < p ;> i 1 *ic*j i ^*G|<ig*ii» qt CT^oqt^'Q [^IstbH 

toR#to ^BT ^t^ri Ifcfas totfl®T ^ 

^r 'sbhw 1*i*Hji#i tow arc* qwqU's ^ qjwt tout®r tow w^wr 
I\a[«fiJh t^M 5 TTt 5 T tow ^TBW 6 ! £lli><il<P5H C£i?r c t <sp«l "3OT I 'ouhH’t PH*ulc»i ^ 
*\*m\ ^BW (Noise) 2fW»f qtBT toflWW »(W Jfo ^ <RE® *ttW I 4<Ht<T Plfl> 
IfcffliH tootwr ’rtl#® ^W tor <W*ttW Noise <£F5 ^[StW*r *ttW ^ i 
^Ig®^ Pl’IulG®!^ fw^s ^OTT 'aiR^'O «ftw I 




(b) 



ffear 13.04: (a) arc* (b) fsfete toPcm t 

tvbf®rt5M tooi^r sito ^ww toft *rcwiT ^snto frsfa ^ito^rt to 

to ^rw^ w®Ht# w ^k^i ^pjfk ^rw^ qnr ?rcw R^wIm wf*r ’Itow 
I&Wjm tootBT «tto *hbt i qstcift to *rft^ foiWM sttot tofl* ^ 
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9 M 


^ to ~m 'W 4?t <# ?»it ?npu ?? c? w*Kfl» **rc# fofWM 

©Pit's ^’il'wR's I 

13.4 t*iRw|5* (Semiconductor) 

w. ^ w$t $m*$A4g*h *lc? ^to 4?* 

TOt ?f? CTOT «*W *TO? 2ff% f Vowel 8RsH ■TOs ^ 

<M <tor> ?c? ^r^tf^tft ?l wfltoailu i « <*r? TO« *rf?^tfr <$?? 


/^V^V—V v^ ^ 

6 * l • l • l * l • °6 

y 0 yy 0 yy 0 yy 0 yy.y 

o o o o o o 

A*A®A*A*A*X 
o o o o o o 

^o-o<^^)>o-o<^^>o-o<^^>o-o<^^>o-o;^ 

o _ o A o 9 9 - 9 

6 * 0*0 0 * 0*0 

>-<>*<>-<>-<>< 

? # ?*9*9*9«9 

o o o o o o 

^O-OKXK 


v„.„yv„.„yv„.„yv„.„yv„,,y 



fpar 13.05: PiRwi i RPi^'i l9> 3 ’CIC'm fsRlfsrc* i 

^*tf??tf <£rs ?t pfeto ?wfl» ta?*t tol, ?m?fr? ^ranhiit? 

5 t«ta' CTC® *llf?l 

13.05 to cuPh^Am* mm *N"fMiPf cstot w^i « 3 ? ’to? 

«to? c*rc $ph$? to <?it& cror ^ to’ *rf^< 

^ ^ i TOt»pwt r? cs $t to to? c*m totot 

$w*lH Mei I>iPi<m ^ c#r ofitoH c* i? to*iw 

to? m, to ?*r vim toR Q»»biw« to TOfe to to 

attorn ?# dfewfl) ^tro to c*i? toto ?n66r $w*Uhi «d>r toes to*t 

al&sW&l TO1& bwto 1%? Wfc\ ’R^FJ? TO R?$ to? ^W4JH1|WI 




































































O'fcbr 




tor ’R^trr to wsift to ^ (^imr f^ 4735 ft ^ wf, 
>ifaiTO PiPi<m faviRR, fi>ro toto ct <ito <rtot tot^i sictoiSI 

TOrcer *ri TOft toito *i*f to toj i) 

4'srfro twlHTOT *m\<& to to, «iw?t ^rot 435ft 

ijcft $t«n>]H ^ toi *Q<\*# $m*Bh to ^©it ^R wflunbifcift ^itftTO 

’lfa<lkC<P<1 'SJ^ot TOT <p<1(.'® TO3 I *llNlfa«3|<.«1S 4ft W35R 435ft 3JTTO, 

fTO? <*mlw3 TOJ 4ft ^®ft Tg’fTRt^t 3T i 4ftC35 'ufaTO ^srcsf <imR 353R 'SRI ^3t 

■ststr 435ft 35m ^t ^ i ffiwn Q>*bic*r to 4ro 435ft *rrt 3 (cwr wm) 
Itta west ^ to c*m 35 ^to «itw ’jfcfl* <^w4fiH i ^©ro TO3T ^ TOsfc ^ifwm 
35ft cro^ sioto^i *r^ 'srj *rtor to %hrt Vi<wH TOFstft to 435ft 
■^s«Rm "TO to to* wffi 4^ ^ 3raf% 435ft $m*JH c^twt 

TO SfTRTTO (Rt, CTO TO$ TO 'ffSlW CVINIvjQ to i 

4ft7?F WRtW TOT^ TO «ItTO TO 4TO CTOt W (Rtl Wf» <lf^5 
TOT 3tfTO 4^ $M«»$Hfl> W TOT ^ TO i 3*Tt CTO TO 

CSITOT 4 33R *lf33tfT, 3 5 R e t TOf <#*^£33 TOJ 4TO 

ftR35$3 TO I WRIOT TOT C*R TOTO *NHf ^W|TO TOTO3 CTO TO 
(R^rotro *if33R3 5 fc®f3 to ctot 4^ (RtroilTO to n *rt?r 

(Rf^TO^i 

4<ilw (,'sRsl 'oilwl d>i<p£R 4<pi>I R*)*i C*IMR '®r«i3 £Rf>5a ^31 CTO <p*sp 9 f^sf <i|via|\s TOR 
^C*R53a3 ^TOT TOTOi RT fTO 3ft ^H33T ^C*ft <p|'srH> 3>f3, CTO 'TOTO 435fi> 3R ^sNK 
frofi> troftr M C3TOT TOT^ WTIT ^ ^sfTO #T TO? CTOT 

TO (RlTO^ ^T^TT^ TOTO <*Rn>t ^R’lTU WU 4^T '*Ffot ’TTTO' 

c 5 ^ '*f^pt wtu’H^t tor 4^t ^?n& "to w^c^® *toi '® , «r 

^I1C*R ^RsTt^p® *plq>| 'SfR’IT ‘5CH *jlc<l, *pWl 'Stl^’ftl^ '®ihR 'oR ^ltC*R 9 R^I <, J?1 
^c«i<p3m TOT W5 : TO W y lC'® ’TO, ^R (RTOT ^^T ^fI^T WRT^TT TO i ^rj«TO 
^®rf ^TR ^HTOR TO TO l£ R 5 ^T ^C®T^?R «i'»h^8 <*R»l5T ^ff^T WRT^tT lj% ’R^T < 1 
CTO <RTO® TO C^TOi TO To TO 4ft ^ITO TO S RC S R 4^ TO 
’rfidft® i 4ftc^ ^TT ^T CTO (Hole) i ^fK '5ITSRT ^TO^ <1# «1?R TOTTO 
(RC’rfft® %TO CTO TO CTOt^ PlPl^H ft^TTO (TO^ TO <RTO» TO i ^*fk 
4^ CTfroTO^ TO ’rf^lro %TO TOT TO 4R* TO (TO^ fro *rfTO*T TO 

























































































































willFw* 'Q 


vD'bcft 


<if^5 <TO! C*tff fa# $W*B*I ^ ftfaff 4F^t 

W^tWTOp ffffPWWflfabltoli 

^fffa® TOPitTO n ffffPIff «<ro p fffftffff Plfi^ellGRr C®SR ^ fat iff fa^ TO 

n<wp mffff <?rt^s^ff «*r^ra to '4iiw4i»i ^ w to to ton £j*j% 

eplt'os ^IffETO ^5 ^WMfai ^Jpff I 

13.4.1 TStcm (Diode) 

13.06 to 0rTOt p ffTOff C^TOt^ n PltSfobAliM TO ^ 

TO Wt TO ^OlSltff TOTO ^ W^, Cffff *lf®#5 TO# ^ 



f^af 13.06: n p fcsft ^3t ‘SUffl® i <u|i3|Ri c. j i(. < n<j wlc.il Iff^ 

^T?tTO fags, SRK i 

TO^ n «OT TO <sm CTF#© TO# ^ p <Rr TO l TOfft CTO# n ffTOlff 
<fl1»H*6llM fajK ’rtTOCffff W^ff ^W4JjH TO, <TOft ^JtTilfa CTOTT «tMto Sf\*5 *fa 
«# $C®wS # l , ](. c 'llw fastff <PlC^ cStl CffCff I n ijft'ff c j 'lf»fa'®fe«l SlfflCffff 

WffJ CTtPff ^W4JH *1TO *ff| «#t TO TO fags, l fap 44ftelM 

<?rc*#5 sTHo (TO $W4iH klfaff TO P Sft*t (?(f^TOTO csra ^jPiT CTO 4ffsSt 
r(.°i^S*i faff «fftT> TOf <ilw, <pl(.®t^. *tff cff^ fftcff shk ff 5 fftff w»ff <iwfi> 
G&te «l«P# eft, »ilt p eifrTOfcfffas fa$R to TO i TOft ?#lfar 

«ift np erfwslt^fi* ^ mt TOT ‘ffff CS'sff faff Crieff fajj^ •IGmIR's TO *ff i 

4TO fffa np (?#TOti#ff» ^#lfa CTOff fceft Pf«fft ^51TO TO? 
ffjftlfaf *lf®#5 TO *IMM TOTt p ffffTO (TlfiTOTO CffF#5 slko TOeff TO 
n ffffTO <?#TOtCff i 4TO ff#tfffff MP#* OT (TO TO TO n l!ft*T 


OT-ioTT calPt 














































































































TO np '•riUlWK to* (to CTO l to CTOftto ^Jlfelto 

’ifttft's Sit*® p l>|^*t t»ift<i»'®l5*! CTO* '^c®i<p 5'1 (tot tot "^T C3t*T fcsf?T ^st'® TOR 
TO? t 3 ^ c*h*|ffi1 §;ti> *tlw pn erkHwn ftw 4 i C^NIw '»*ilb 

toc® tori tot?5t i>«ir>$ tor to ^ityftn ®t*to* to* ®iro ®tor 
r*ir ^t% sit*® rr ^cwiH n to fto* to? p rr ^(. 01 ^ 5*1 r?t 
to to ®im ^nfeito TOto stirsi Piter wt <nro <w tort rto ^ 
®tl?*IW*l C5TO to 'bWlH'tolW toR 2ITOTO5I p^n *rto t*ifi+«i!n £®ft 
*h*h» RR tote i tote tot TO*fi> ta+tftaq toto, Rto «jii3ift*i to* 
*RR?r R?RtR sITO to to&t R?RtR to ^it i 

totc®?r <mlM* ctot c*te i RtTOt tote c®t to$, r!®j ^®rc® % c®trot to 

TO? R TOT •SW TOF ^ff Rife Rife 'ailt«'il CPtC^IT w>Jc*il TO LED ?t Light Emitting 
Diode I ®tRR? tot TO*fet TOTO ?RTOT TO5 AC to* DC fc5& ?Rt i tote TORT 



Input 



AAA 

Output 


ffe® 13.07: vslwlvs <imWT ft»Hjit«1* Clt’lfc'S Wt 'TOTOR C^t TO I 

to «qf3r tonttro wRife® wr tom to croft tom 13.07 to crotRt teto 
®ttror tote®? c®®? ac ctofest ®rcr to RRife® tolSf crofe i fit *tfwife® 
®t?^ ctototoiri 

13.4.2 djIiRr'v*! (Transistor) 

to ftto? 5f®ro to toro* to^r to to ei^r w ^5 attorn #t, 

W TO BMflMfciHI TO TOR 1 BMIWJ4 p TO? n TOR? Mtofcll? to M? TO 
TOR? 1 ®®to, Rffe TO C®®? to ft "Jit's*! SH!$, ft*|«H TOC® *ltR I npn TO? pnp ^ 
TOR? |P#to toi ^to CTOtro npn TOR? JjHfWJH CTOIRT TO?Ri ifltTO O 

































































































vDSi 


'oic*i < pul *1lRn BiR'lS SRS ^®Ht •*P'Sil StS, *Hl*M IJJK StRs SfSlS ^S 'SIMM 
RfflR S*S <PSt °1 ’life 8|SlS S*S 3 .CS SlS i npn ^hfepuMS CS Rs» Res s»lcs^5 CGtW 
^5ts sis s»lwls 4s? csRs* Res sSes^b css ss ^sis sis 'auiRBu i slsNtEs sese^ css, 

C<MfB StRs iSjRSS SC 1 ®! i <£|^ CSES 1 $P*i ^S 5 ]? S*Rs*B CSS RtSR *jE®T SlS ^fk 
^ESS^ RtyCttH ®Mt^ SE® *HES* I ^ISlS ^ W SSESR S*S <KS RCS^ R$0®S SMI^ 

■ 55 s SlS (Rsf 13.08) I 



Raj 13.08: (a) «Wfl) npn SwEtfScss *i&S, iflSt Rgrc SISft (b) |Hf3P&SC^ *ifRs 

Rte*ts sfcs ^>sst ^st sts, 4S5§stfs fijis ^sre 5 ^ 5 ^!^ *ttfs *fl'$st sis, csss*s is^stfs 
css ^ Res w ?& sifs <Mc*f^s-'Sijitv&fs *ff'sst sis 1 


^ ShRkBs Res 'spr^u ^s^Rs^s sw*ftR Ms ^st ss i csR 'PHuhw s^ s*sts 
wv £mMs sissfs s*st ss, csRes* ^tsst sR ^rctsfitststs i stst ssess Rrsimes* 

Slfoill <P«lM '8t*U'3 RsRfS>S <imM <PSl SS 1 

itlsR^BS wf@t<>5«, SStSlRBs, «I«||\!» R'SjlR SISSlS S»ES «I</IS» £fESm% ^ilRR Ms s»st 
SS 1 *ks *itES SpjRs SuR ^t'® SlES 9 4S^ ^ SSESS stst R 9 ^ SISSjS s*es Ms s^i 
^l^s <£|<pfiS »ilRii> C^fB tSSRt WlSStS StESf i?R»Cii CS'SSf ’Jf ^C®ll <SM? ^tS SlS WSSt $.G®ll 
^BcsfEBw StfsR 1 t^ppR ^BcstciB® 'STlfSF^ SSE'St 4Sn?T SESS SStS 1 WtS (^®ES £f«tES 

slwts siwts UhMs Res Ms stfsR cutsSESt ^ ss 4S* csSe^ csSes ^sRt 'aii^Rs 

C^sS RRSS JjHfWBs ’IW S^tESt "W SES Stw I C^lsst 4S StESf C^ES cw 
CS 4S# E^fB fk’ts E®^5S RRlSS JjHlWJS CI»I^IWlS Slfs^SlES 9 S®lt ^S VLSI St 
Veiy Large Scale Integration. ^ sf^StR ^SESt (StES ES^ ^S° ReSS C^ss 'SIRS I 

RsRpBs Rses 'sitEst '®tR®r stfsR Ms ssts sf^st ^SESt sse^. i 














































































tom ktor jjhMi $tor ^to Rito Mr rto Rnro 
TORT <pFM\3i3|r, Rfi^R, <WlRfCRH RRTOt «nft*i cfctoh ^>#t to:*& r^ to 
$CR<*Sto>l Wtlfa TO^ *flRto 4RTOR ^RS^f^WR OT TOffii R*TO 

<PC<l<pfi> RR t%\Rt <5^f TO® fafosccilS WSR '5£®T i$RR (Rl^ iftot C^ filtRR (.«'»<! 
Ijtoi CRQRt w to «£r* cr^eri to Mr JM rrcrr rw TORI <TO to?£ to 
^BTC^lOT *nfti 

13.5 '5*lJ « CTWICTH 8f3j& 

(ICT: Information and Communication Technology) 

to « crttor sm% 4 *ir *tfRto 4to tor i toickr M#r #rcrr ririrr 
TO (TO ^ R*CR CWf® #RCRR TOR* To 4*tR TORT TO « «1Wf 

2t^% WH R*tR *!*,«$, TO (BFRt® Mr i ^Rto RTO* (jBPlWH « CftRSTWr torc 
vi^crr pihwi«i? toto tor* *jr 4to to toto i to TOto crttofir 
1r?|r toe^ CRto3, c5PiRh«i, crrwH rt r^i ->imR><p 'Tot CRT 5 tfimft*tR cror 
r<ioi>o*i to torr crtto TOf^r? «fw $bhm& i 

13.5.1 »lftc*IWH 

crort tot rt ^to rtott or ^w4fiR4»i totom rto kto to rsrr tor* 

TO I ^QFIOTR TOT R*&RRCR* fajK RSCR*© Rt ^o% R<SR*fl© ^tPC* TO I 

<r^ iRijm R<c<pvoc<p TOrfsTTOrm tor rt%r wst ^r 4R< 1*RR*fcR Rttol "sr i 1*1 r*1r 
<R to* to to to csnro rt^s Htor ctor ’jro *n=n mrri to 
CVINI^R CTO RJRTOr TOT TO R%R CTO (TO RT CTOs MRRl TOTCR C*lMI$R CTOR 

iii$w>icTO to tot to <Rto totor l 5ro *it« i 

Rtotwtro^toR 

Mrto tort tom tot rjrtorr to to rrtrr toarom rtto, ^to» <rrrjr 
rtrirr toTS mtoicTOm *^r cTOmt tot i ^ mtotcrom tor rt*jr 4R# tort 

TO Rf TOW TO i TOWr TO 4R*$T RRfSS# (Coil) RtTOT TO «fl» 13.09 

tor <RTOt $to «iw6r c^tor crom <tor R^to to^o to i to to ^ 
mtotCTOR RTO TO TO vTO TOW^ TO TOTO TOtTO TO RsfTO TO i 


*0$br 




















































































































'SH'O 


TO 1 TO? TO * Wf^n»« <£|W CTO TO?-C*tTO ?TO TO l ctfw CTO 
<£&$ b"lf^1 HlVb|l>|Vb| ^?C*T CTO? «IWfl» *lH? TOH ??, TOft *ll$WTOHfl> 
-W-ll^luo^ Hist's ■^n^'TO *H?»fi> ta*jjR>-*? 1»|’MM *I1&1? i 



ftaf 13.09: (a) »lfe{tflWM ^ TS& (b) i 

TO? *U?’*11? ?**r TO, ^ TO* 

?jto ?*?n? w?j ?oi*if$ffl?tc? ?if®c? 1 to ?? i tost C5# ^ l^wc? ??, c&frot? 

' B Ti^C?, Wife'S ' 5 PEfFtC? ?t Uwfewi ?J??J? ^<ll ?1? I 


13.5.2 

1^1? »ll§WTOlM<l fo* TOfi> TO 1?^ ‘ifofiJw TO \TO? TO' i 

13.10 fTO t£p?sf& I^^ITO? CPfTOt TOT, ilfeuTOICriH TOTO? ?TO 13»ITO 
?T Coilf& TOST ?T TO^T *lt*§? fcsf? (TO (Cone) ?T 1t l^? TO TOCTt 
TO l TO CTO &®f? tojrfw ITOltTO TOfsITO? %? 1??fw TO I^TC? 
*llilMl *©*l? "TOW ?t Rl®l«Pl ?l^5? fcal? *t®J ?T C<Phfi> ?TlTO-C*tTO ?>f^s TO ?*IW 
■*Rf £®f??*C?i 






























































•IlHReall 


088 



(a) 


(b) 

fSw 13.10: (a) ^ (b) ^ i 


13.5.3 c^ffra 

afa'e Rohm « CTWtwtc^ 

’ 5 TT*u^ (fear 13.11)1 c^sc^ 

^?Rr ^imiPr 
•Ifa^Rt «£R 5 # 9 \tm 
•flfiti CHHHlRfl) « <af®K 
®lt*Tfa- SWtTO Olfea 444)4 

Wi WMfifl dSPlCT»H 

CTMtWtC^ 444t4 ^ I 

W*lwl Cafe'S -5 T 5 ef5l? fESf 13.11: Cafe'S <?fB i 

w <&$ vtoiwiw ^tt ^t»r 

'*m ^n*®^ ^?r 1 20 hz 20,000 hz 

*l#i ■*N < 3 fc^ fajR w®t ^fN^» flHHiMllte WttW? ^Ti alto 
bhj ^5 -^Pttcs^ ^ ^ -m ^r 1 afc wiwrt 
w»t 1 
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RteS* * wltf I^WhjHw ^ rrIr ^ elfiNllto ^'feW'tn R*rr *jr i 

W*t to fa#T RRT ^ «£RR 'auldHta ^t US bUPtM ^CT GWRIt ^l 

4$ cblv^l%j w*t Rt cgf^s w*t ^ w\ 1w Rtgpssm 



ffcar 13.12: Cafe'S '>t a edi>l«l 2t@»?]t i 

'fl||MIIWlf*NllM £lfo*Pfau ^ tfsiR <fl5C® *foRl (Rffre Rt Sjt^ TJCaRT 05^ 

<R 'SlJtC^lt «ltw C*lfi> ^ Cafe'S v53G®t f’lt’®* CT5f I i£ra*fa £fWtW%f 

<lp<P W*t «li«lRI C'T'SUt 1 ^ <MSCV 
t®^5T*R R»lt ^ i t^ijjlvb^ l^pjuHluw 1 5ffPfiP*raR fiiCSf Clftt? 

1*wc?r *nii«i ^ (fs3r 13 . 12 ) i 

<Rfaa wwf Hpur *llilwR *rcr taf^e ^petm ^tMM rrsJr 

RSCSTI aj|^q» RtSTG ftPrw c<p|c»il t*iH*i ■J k 'it'® 3,c°l (?i^ PHmjIc®! fl>v5«i «pw PRT— 

^ «ih1n1 «iH1il (Rf^a c^P ^Rfi; ftcera vjbh sRIr ^i® *ltra 4R? «tI^Rt facer* 

*kCTSl C^S'G C^Hm* «I^|&H '*3^5 ’ItWl 

^PtFT R>3t WM *1tW CT sJt^ '©RB®I? Sdo^oI Rf Amplitude Rtf®C?T RT <pfa«i 
1*P*lj|*lfi> ' 5 R'*P RRt '3R RPT ^ *Nf®fi>? -TT 5 ! AM (Amplitude Modulation) (Rf^'Q i 
Rfa Amplitude <RC*t ^Pfl^ *lfa<;'©*i <K* RRT ^5t '®l3.c«i ^ *Nt^> 

R®It ^af FM (Frequency Modulation) Csrf^Q l 









































































«‘W9 


*M'4R'ssh 


13.5.4 tufaRHi 


dSf^'fa CTOf^, |£R? ^rtCTt OT Cl 3 PlRj«H »£Wfi> W CPTO 
M>lMl <£Plfo*R ^V>dl>M CTO 5 TOT? TO*T ^TW faf^Q ?t &®i^h ^3 C^NC® 

(fear 13.13) 1 1926 ^TOT TO ®# C^?It^ £N?T wJPiRHc'W "Sltwr 1%f^a ?t t>®i^H 
9 ttf$C?fTOH 1 "®f?T f|®T <<lftl<P <1**^, TO $(.®i4»Sf«i<p»i <1J<1^N ?>t? ^ 

9 11 &lc*ll*l 'Ollwl Rc^lW ^C'S ^ <PW I 



c^s SnRUh to? Wrm ^)«im to to ct 15 ?f? co\m w&\ toft 
ct5RiR>*iH -D'oIm TO to (?rf^8 ^ *nro 1 cGRifoTO TO iw ^ 

TOM 1%«MM %TO *HilCTt ^ I TO *I1&1M TO? TO<F TO ClRi W TOT CM 
Iroft ^rcqj ?*fat to \ tom *itta?r Iroft to? ?# i 

mr m life's *vfom to 2 # ww» 25 ft ^ f&ar <#tre ^r to? miM 

CBtCf TOT CT^tfllw* TOM TOM t*?? f53f TO ^IT TO 4?# d«M*i ^f? TOT TO i 

ClJRlMw ?f%? ^f? *nilM TO (JSPiMh <T>JlC*M 8rt%fl» ^fTO TO, « %T (RGB: 
Red, Green and Blue) r®*iT5 CTpT^ TOS TOT <K<1 I^bifS 'TOM ^f? ^c«i CTO i 
dJPlI»“M <WlW<M C®TO Merits f^rf® (CCD: Charge Coupled Device) TO^T TO 
Uyfo* 1%TOTO ^IHsR'© TO TO I <tfc ft*HiHC4» ?TOflSTO ?tTO* TOM? 

'’TO ^ TOT TO^'M CTO? fro (>llaft<.<P ^f®C? (Ml TO (fM 13.14) I 


o 

Of 


5J1TO TOT ?T c,iJPiR»“l*i C?T> TOT 'ook*5*il fTOT ? 5 MCTO ^Ito 1 'o*Mc,<p SlTO <PW i*T?? 

crosfifcmn? fro ?tTO y tom?f ^rfro ^fr ^to i 

csf^ f^r to><t f^rf^ ^ 































































































■'qljFw "InMRwh 'Q vv\ 

fe sft'JF’M ?Rtf ^C®t i 4*1? %*5t* m t&S %CTt* 4?? 4*$% 
(Light Emitting Diode) dSPifc-H ^$1? WTiT’lt *f*l®T ^wic*. I 4*lt£? $,C er N‘5*l *11? %t? 
%E? "5% M? ?t 'WS ®Tt®T, 'Q %T <TOS?T ’fiff ’fiff 4®1$%(.'© 2N1? ?*C? "5% 

fcaf?? i ?t??l (S|« 1 rR» cSfaRHci ^f?? '&s^ 0 TJ ' 0 |W<P C^f*t 4 ?* ' 5 fl ?'0 «i|C 1 <P «t^®Tt I 



%3f 13.14: t5Pi%*i*i J i*edi>l5i SlIS^I 


4*tn?r ^bw ct ^iiic*Bnw ^m dJPil^iMii %»t?ji*r 4f^?t? to? 

fere t^T‘ y RTT«T ■ ? tl^ J ft ?? i 4$ 15%? ^neW? <wh«i 15% ?&? *i%%© i 4^st 

15% ^rtw «<w ww 15% '4i^i chu *W5Rr « ^ii 4 wipi 
isw ?t ?jidHW» csic? wtqft <3%%® ’itar i 

13.5.5 C&PlWH « 

dJfawH w *3%% w ?® 4 ?? >mu>ui c#r 4 ?*f 5 CTWtww \ 

4*i? 4$ dsPiwn (%*r 13 . 15 ) ?mf? to < 3 %% «wiwi enw 4 tot »iii«h ?w 
l*imimw ?>?£© *llf?i 


*rit-8V, *W^B5H, w-io^r oarf? 









































































Mbr 




*UHs>WH 


1875 '0||t ( n<P>8tl'®l* -Sft^TST CQS T 

cUPlWM wrfwm « 

*!WC*W ^*8 t^C?J 

tistolw toes, 

^T ^l®t w?f riftcril 

TOI*'siwft I 

cstsrat cB%¥R <w?*^ ^ 

dstoiw 



l^ar 13.15: ®uKj(.<ph 'Sffi ■wwR b i ^t c^pyiis CWf i 


to>i (a) ^ 

C&tolH C#eto?T ^TW *KfI "smt Wb^ W (b) totfa: C?lfi> ^ TO ^Flto CTO 
(?f c<p© <£|<p'st»i c<iMk<il’t <pw(.?. (c) 1% 9 )jl^: c<ifS5 <u<rI*i <pw ^<pet*i ©i*ij ^<P'smc < p 
« ^vo to (d) qfectiwH: c^ ©imcto torctc^r *ifi^r 

(e) RH^M: (.<lf5 t<njjfvs<T> |5|’1*ij|«i(.<p ""1C*? ^ll*'©<l C*tt*fl?r <IJ<l' > ^fT CTO i 


siwwfB cStohS. toi? W( to toro* tocro mst ^ toi w ^ft 
<i*im ^sri c^tcirf tocs ^ ^ rtfa ^nrr i <?tto 

i£T^f& ^5 (to «ltW, C*lfi> Sft^CW U?tolCTO TO ^ TO CTO I #f TO*t 

TJBT ftot CTOT CTOf i«WW TO TO TO© 51^ «t^T ^1® PlTO 
«(M(wi RRtS CT^Ic-qvsi ^Itcsf ^ TOT CTOi 


el^sr TOf TO *jl^% ^ sitcro to TO dJPiwlw TO to® TO 

TOtot *ittomr to to? d*PiwH» to? to to to to to, c? to^ 
^ ’•fiTOCTO I ^Itgto CTtwiw^f ^pt^t to^p ^Sf to 

(to, TO TO 1 ®rt^fw to ^ W ^OTT ^«©t 

*!1&1</il *1^ i '©1^, cSPiwlc*i ^HI'sl ?TO v ©ic*i^ J 3 i^,'8f ^c?j t^lc^c^ i 


csiHl^rcStoto 

“ubwh '©Nk ^5l?r to "©ft ^to* RRr5 ^|?M1?r ^Nc© ^ ^ 

<J»PiwH ^ 1 ^ w ftot tURiwH ^rftrtito 

c&toK eii»iiitai ^*jj^w©r c^ "# to^ «*w ^ cUPiwHlB ^mr ^itw?r 

^TW C^?f c<ic<plc*il '5ftTT 5 tt?r OTE© ^ttf% *jvo^t ©iN^I (.'©'©w '©Ttf^, c<i(.<pk*i! 


*o)1r 











































































































*nfir, to to® trot Wm to® ’lift i <?r TOtf whi$®i 

CTO ww (Rpt Ws ^ TO5BI ^RfstTf cflMlWM 'STNR i 

C®1TO CPfC^ CNMftfl C&PlWH CTtCTt TO top 'TO, TO ®l< »flfl* «?»I <Jt 
C^Q TO*t to CTW1CTW TO TOl TOSf^ SfcTOft tTO&l (PftCttH *£f^ 

TO afitoe $nflll»n to? toR> csto RPI'bN i 



t^3f 13.16: OlNI^rt $l»IC*plWti C*^'8UR^ i 

*um d>toiw ot <?r ^ito fcro TOt smm ctoi^t cGfawiw* <?rtjpn cw ^t 
cror ^c*r toe® ^*r, to to tot to^AJ tor p to i c^rt (a) 

<U|I»|R|: i£$ to CTOTO toj fagto* *1% *hm*i* TOT TO (b) tor: ^ 

toto CTOto CTOTO CTTTOtTO TO OiTOT TO (c) to TO^: (SIM: Subscriber 
Identity Module) C^ltC=T TOTO^lffa TO^PIt TO^F®t TOT TO (d) « 

fatoM: 4^ to «HlVl C*Ft«T TO <?lfra*lltTO TO CTMlCTW TOST (e) $M4Jato 
*ilfti>: cuhlVi cBPiwIcpm 'srHJ'i ^IW 5 ^ 1W»1« toos »im*u i 

oifito t&toiw ctom tort TOrfc tot tort to ^ ctw 

(cell) to to cro (tsar 13.16) i <*ito croto cBPiwhw w to 

to i «i6tii«rtHii **Rr tor to PtojmRi TOTtf l cro* 20 fawifii&n *rtfc to 
*ftC5r I Sic'aj^Gl C 5 !^ TO# CTO C^G^H (BTS: Base Transceiver Station) $ltC3> I 














































































ObfO 


RrNIrsrr 


4Rsfi> TORs^PIt CRR (T^RR 4RsSt CRR <?fcRR <N$MCRR (BSC: Base Station 

Controller) RtRJCRR (.wIrRr c<Kttt3 (MSC: Mobile Service Switching) RtPf 

cRtrom rscri p itR$R <rofi> pini^r <RfrsRtcRSR 4Rsfi> rrppi wr, 

CStRRS '©flR 5jkC<P*l RCRJ CRfSlICRlR <pR«l CRQRt RR I 

CRS§ (PtRRS) W W CRRI^R CTO ^RJ CRSfiRt RtTO (SftRpFR) ^tRM TO ^©RR 
CSiRCRSR PtlRl^R CRsp# CR CR CRCR ^TO ^»tR CRR C*B*1WR (BTS) TO ^ RR I <?$ CRR 
P&RR (TO R>tR RSR^ CRR P&RR R>«jMlWR (BSC) C5^5R %R CRlRl^R <?FCS 

(MSC) C*ffRlR I CRhlVl CTO TO RSfCR RtRt TOTOtR (TO> StlRRS CR^ CTO 

CRCRR (TOR ^ItC^ <?# (RR R>CR I TORR CSfRCRSR RS«# SttRC^R CR§! CRCRR (RR 
PG*1W« TO ^ TO CRR 4R* <7$ CRR C^RR (TO SftRpFR CRtRl^R CRtCR Ik CRQRf 
RRi 

CRIRI^R CRtCRR (R^QRt^W R5R RtRtR TOJ TORS RRCRR $TOR RSRt RCRCRl 

TOtCRR (RtRl^R tffacTO (TO HR^ RSR R%R iRRRJlR RTRRlR TO RsfRtRstfl (RR 
(R5R?RR RtCR RSRt RR <£|R? TORt RfR 4Rsfi> CRR CRCRS TOJ CRCR RCR Rtt 
CRS'QRtR^ CRft e?hc'» RtCR 4R° 4RS (RR (R&RR CRCRS TOJ (RR tRjRW CRMTCRtRf& 
MtRlTO TO (RR I 4Rsft RRRR^-ff RTO RfR TORS PHRl^R CTO RJRRfRRSfft TO 
TOc*! CRTS CRTS TOTR 5 CRR fRCR TOiR CRH R>RTR ^CRTR CR3RT RR I TOtR 5fRRR "RR 
TORRf^ t^RlTO 4Rsfl> TORS R\5 CRR fRCR <$CRt 4RfRSt (R^QRtC^R RtPf ^ RtRt RR I 

4TOT $t?MT CR, ’ft RsRT RRtR TOJ cSPlCTO $TOR RSRt RPlfRR i TOT CRtRl^R 
d»Plt*HW RsRtR TO TO *ltelR RJRkt RSRT RTO i 4*lR A||1»WH TO 

RljR CR c«ph’J[(.®il liTCRCR CR^c,®il Rs^PRtRR (Voice) RltR RltR RR RRERR '©RJ (Data) 
TOttR £|RlR RSRff® TO I RstCS^ CR^ RRlRfR ^lRWd»R TO ^ RP© TO ^R? RTOR 
(R TOi^CRf RSpR^lR Rf RJtR&R RtWf RSRt R$R %T Rt CR^PTf ^ ■'RliJwh %R RSRt 
RRR RTO I ^ ’Rlt RR, ^ ’RltJTO^RtR TOTJ RtRt RRTRR ROM (Application) Mr 
RPR CR’jPft iRCR MltTwlH TOltPtR TOt RtRt MRPTR RStW RSRT^s RtRlRJ TO I 

’RlU'wlR ^Rsf^s TOttPiR #RRRtaHR ^RStfRR R1RR5R ^IPKRl <4R^ TO 1R 
RR5®f MlUCRlW ^iRWCfi ^ R'QRtR ^PltPtR RStRPt R$R StSPJf RtRlfWR (R^'SRtR RflflR 
fRRRtpltCs TOR ^t£tTO% RRR RJR RTO, CRfi> ^ ^ RHTOR TOR RR, 

RtRt ‘ s 3R% 4Rsfi> RW RRRJf I 




























































































































mim 

mm mS *wifeif»H (Facsimile) i mm to to® mm 

cror *Pr to <)> 1 *iwh wj? to ^iwPRuoim *rta 

C^f'QUt i R®*TR RC*t <q»f*HvSii|<i, ^>RivS\»R RTj'GTTRs, ^lnwu ^ SRIsm* 

(TOT CTO TOC5, ®R*Ra m'm £lf®fcRt 4TOt 4$ snfR fiwl«MF srIto 






■^xm ‘I5>c<t>te’ 


QPi'»if( c#hc«iw 



fa 13.17: Csrf*FT »fl^R l 

to to^i ^ tor »ito to, mm RfcttR mi dsftwR *rfa Iro fa* 

£Rsj *wksin *Jt?T s 1lf& c*iu*^ 'TOT TO cuPiwh 'oilR**q»lwn'Q fin ^Ic’t i 

mm (^pr to to*si vb$oitfci m*\ *tfa® to to* »*$ csitro *ttta «iwfl» 

RpftR f£H> 'TO fa® <TO (fa 13.17) I esrfTO ^R 'vBfCSf^ (RTOt TO ®*R 

PTTO $®f*T TOt CTO TO, vb^wcfa TOt TO (TO to to? TO TO (TO «Pr 
TOrt sifro#® to, (Rt TORpiT to^rI to vbftvi^n><i ^fTO fr<ajffa Pj*rto 
■^to^'to wPiwh ®n^? iro r&krttoi 

ClSfattpM ■1l$W« TOJ TOa «PHiI» ®R TOS. *lfa?tf fcfCV|C$« Rplfaf <£R>f& 
WBtrar PH* to cro i csjpR 4TOt RwigiMj sRil, «nfl» ^^cvic^<i 
R pfeR *iW to? TO®rt trow *lfa?rt to to Piffa TgfTO? wu fa* Otroe 

RpR R>^l RCfatCTO TOJ %*R<5 TO I TOt®T C<|R<I ®R «pj|-$| caiPlw *IRM C*fflt?T RJTOR 
TOIt TO RC^f vb^w*5li> ^ 'o|\b]'o|R 'o|*'"H* TO5T WC'o ’ilw I 















































































*lRt*flR55R 


«br* 


13.6 'Q (internet and e-mail) 

13.6.1 WHwk 

earn 4R RfCTf 'qc*i<Hs <pf»H'5i3|'g| ^ 4R^ CRi>t R^Rf rsc^ PliJt Res i 

m^i5| <pI*H5i31 3 ’Jc«i|w» ^NlfH^s <4|^»5| RtJ'GRtR^ fowl •taHwi RtER Rj5 

Pf'QRt RR, PR tfRsSt <pr*H'5t>|'g| ^RJ i£|Rn>t s»f*MvSiJ|w* RtER PlMlPJR < P*<.'® ’HPT, '*IH1’«I 
SjPTtWR ^c«i ^<pl>| <pf*HSi>h 'oimj Resource RIRRlR otic's *ffcR i *rat*ra 

R^ailHfa* LAN (Local Area Network) RRT 9|lc<P I v a|l®?<pM LAN fr»tR WRJ 
^C5R Rtwf -p R*CR ^b^Mlfc* RtCR R*CR 

RR I R*R ^Rsft ^NSlSlilW ^RL R#1^tC?IR RttR PTf’ttPTf’t R*Rffs RR P# RfR ^atR 



ffeaf 13.18: <?ri>'QRttRR R0*t ^ 4<ptfw LAN 

iRftSFR RlCR ^(‘H'SiSIcrr rIg^F CRER RlR '®Irc®i 'alR RtCR RRiRiR PltRtPItR < PW I 
PNtCRRt CR^TRRJR^ C^flRFRRC® RtC^i 

Sif^tRR i|Rfl> LAN CR ^RJ S|R>ilc*m ^RJ LAN iflR RtER RjS <PCh 
'SRI «|5i>h (Router) RIRRtR ^Rt RHi (f5R 13.18) RRr <Rl>'QRt^ (Network) 4R 
Rcejom Inter Connection R>ER Networking Internet RRt RHI ^ Hj|P® 

£tm rr Wm r^i^ir rt rrt cto t 1 ®^r Hnwd>n RtcR 4R? 

RSRJtfi* 8|fcM RWI R 5 !^ ^tRP# RE^ E^R (R^QRt¥ PNtER Sfl^Eafr, 

RtRtW, t^W Stf^R, RRRt-Rlta, RWttR-<RRR^ltR *R1% Rt RR *RRR 


*o>lr 







































































'Sbr'S 


<RtaR* ^5 to^i ^ f?*tiR (RtatR tef? r?r w ^ *to? ta^^JafroR, 
'Qii)k(.«i^i TO? *p|<?nln ^T^in><p 0*H>'S?l?^ R<jl® <U<lRln <Pnl ^.0*10^. I 

^MwU W TO 4R? RHf W? ^®RJ TOR-RRt? ?s?t RR TO? ^ItRt TOTTO CRRt 
CR3?T ?R i ^RlTOR CRTOR ^J ?Rt (TO TO, ^Mwd> ?TO RHT «*TOBT 'Q«MRl$l5, 
$0R<j>jaft«> <r^r, dJPiwH to? life's CTtrow, ^»«u tor-rrr, RRifro> c?tat¥, 
Rohm, fta to? rotort $r to? rrt tooto ^ROH&fofe^ crot i rrt < 3 ®% rr? 
4 Rr ^rohoSh «*fir fta%r to to? *hto? #?torr to# fcrstfro 
Rfta? TOW 4TO taR ?RT ?R 0 ? ^ROHOfc <3®% R^FR ^CTO^. (RtTOR 
<pnln HHh ^johIR 'oiks?. TOT RRI *R0TO Rblonn RtCR RtOR ^RRsRR TO? 'RRRtR^fO?? 
»| 0 HlR'G ftsf? ^.onos? l RRT ?? 0 TO **i»fva<pn >»i<pT5'TOJ|? t'oR <KH o#'3nlo < Pn •spFs <Pnl, 
froro to? 1t?Rt ^$m, tata ^»rj ^wur? to to to? ?#to 

CRtROR $*5lno*iT> ?J?5R <Pon RIo«p i 

onfroiw 1 to rrto *Rre <*$ to®r r?to tort? to? 

RRR?R <3®% R?*R "SIR? TOTO TO# 2R^® TOT CHTOR RjtRtR CROW 

^fRRJCTO <4^ C#QTO*? sF5R RvBCR CRRR '5RI RRT ^^TfR RRR 

Ron ^TOR^T <pno^ i 

13.6.2 t-C5$®T 

RO«i<PiafH<P o»£o«in R?^*® fR ^-(R^R 4?? ^-(R^R ?RS© 'oiRnl C?R# <pf*Hv5i5R, 
%troi^, *iitfc*H ^ojrfw fibfa&M ta ct^qth^s <o<^m to ^ ?t 

TORTO? TO fofal>M ^Rj RRwn TOT I 1971 TO RRR ^-(R^R Rita TO TO? RtSf 
25 ?TO? C»TO CRt# ^rfro TO^R TO Rita fi# CROR ^-(Rta? R?RJT C#t TO 
ffiCTlflR i n'oailo'i ^-(R^TO TOTOr ^T 'oiRnl fWB TOTOT TO^o Rtf? ?T i 

<t»PM\5l3R, RJtR^R, UjRORlJ ?T TOJ CTOT f^RtUlR f^ta t-(^\ Rita TOT R? 

rtoI: ^-(R%r Ri^ta? r?to toi ^-<r^r ri^r <tmH<Htan ^-(r^r 

R??RR To To? (R^Q?tTTO RTTO TOJ RR^RRlfTOR? TO ^-(R^R f?f?TO TO i 
(R^R f?f?R? R?R TORf^ TO? RTOtt? TOR tasR ^RR TO^ $$Hwd5*l CRS?T 
(R^R RlfRR i vstOR? TO Gmail, Yahoo, Hotmail ^®TtfR ^-(Rta? CR?T ^ <R f??T 
RTRJ CR8?f TO Rt TO, Rt?t ?J?^R? J tfk F i? ^-(R^R R??^R R?R Rife'S 5RR <pon Rlo<p i 





















































































































OV8 


RRMtotR 


$-cto RttoiR rrcji^ to RitoR <$r* to r^r nstw«$ ^-cstofR totRtR 
r?rpir ^r i cstm rri^; t-cto 1 $*mh « Rtos ^r* rr$ w rw ^-cto 

I2><phlfi> @ R*fii> ^fR <p^l i RfR abc@def.com ‘flRsfij ^-CT^R $<phl R£R ^lc<p 
'®k(.®i @ <4R Rc 33 W*tl^ ^(.c^ C®tol^R CT^R, C<Ji3l tRCR wWlwl RR RJRRlR^tft (R^lR 
Rf'a&lc*is RltR 'stfvs'o I RRR Wl$^ RJRRjRRStftR (.<p|c*il RfRER I 

4Rtf> $-cto <fi^ifw sft^R "To Rttot m \ mmn $-oiViw rrf <£\^wm 
“Rto R^R” tolCR (CC) Rttot RtR i $-C*l$CRR to toCR ^-C%5R 

tolRtR CRRt RtR i ^ ^ RR ^-CR^CRR iRRRR^g CRRtR Rt*ttRlf*t ^©tR RKR RtRJ 
C<PlCMl v!9^c»I*o Rt R?^ <PW RI^StR CRORt RtR I 

^fi> RRt Rt^RJ Rt3t '0|R«ll ^-CR^R ^l®t i£)RR i£)R*fi> '^5'G R5»RRt RSRtfS RlfR Rt I 

^-Cto, $BHM& f%?Rt $$HwfcR>fe* RtRt RRtRR RtRtf^jR 5 <tosRt¥ ^iRfWR WRJ 4Rtf> 
R^R R*ll<Ml« RRSft tCR^W <flR*$RlW «fl$ R^RERtR Rl*l«mW '*l|V|lt^ #RtR RR 
*1^ R® *fRCRR iRR# to ^TtR^5 RtCRI RSfcSj^ <flfct RRt RtfRJ Rt3T ^®F® 
R%ft# SR^Rt ^TlRtWR Rlto%RR RffSt RJRRjR RRTC® R£R, 4fi> ^Rj£|^ RR, 
RR^R 2R%R CTOt 2RRM I 

13.7 ^lr« CTWt^w 038* +H+* <tmto 

(Effective Uses of ICT) 

13.7.1 toft WOt 

®RJ « gR% toRto RJfRRS RJRRRRR R*CR fRto ’RHJ RRRJtR ^ Rtfs RftRI RtRt 
^ito^R RtR < pf*H'5i>R fRtR RRSf <PM, <pf*Hv5iJlw^ f%-CRl^ 'Q Rt^StRR ^I’wR 'Q %^fRR 
RJRtoR wr ^sttftR RttfsR RR, R*R%, Rtf, R^R 'Q Rtt® 1>IR (stress) Rt RfR 

RC® I R^ TOtR R^J R^ toR Rt to ^RR ^sR RlRtRR RtRt RRSR RRRJIR ^ 
RF® RHR 1 

<p|c'sr<i *flc<p <p7c<p f^SlR Rf fR^R ^tRfRR 'S %^R <pf^Hv5i5lw<i RstW RJR^T CPtCR RtRt R^R 
RRRJtR ^ RR, <*R?F RRt RR R#1^tR 1%RR tog|R 1 ^ fRR^RR ?m C5tR 







































































































Obtf 


C*lt®t TO, C5N ^ TO '^n^sTflt, C5N ^«1 <p1ciI, C5H TO TO TOUT to c&te*fa *ttR 
■>3fTOTO?iti 

^»I*H«l3ln cTO* j i a J j ul , fl f5Rrol?r cro ^ ^tojT ^Rj ^c® ^ ptTOiSI^ 

<pl«t i 'oiI^Ioki ^c'o qj .<\ pr <*im ^ihj *tf ^?r i R% j i^st 

<ro ®rtro «ra^wmc^^Ftc*tc®’t#i pm 

(a) ^1®? TO* m* ■'ifjR'oltfl ^ J i(.'» ^.w Pilefl J il»it*i '»Rlt'® I 

(b) <Plc«?3 TFf^r Tffay «i«®\b TOT *®ST *1* *f* 5 Rifted mi TOT'S RTO %® TO - 
TO 'a TO«* R°ul«i ^t'o %® "TO 1 

(c) ^RMSSlW* PR (TOT CTO* 50-60 C»lRjRl>l'S I 

(d) sif® 10 *fir *1 * ®rj tots *p* crorf Tro* ®tro® to, 

tTO c&fcsf TOlTOR TO 1 

13.7.2 wot: 

«m*im ppr wur to® ’tic* ®i* cbc* ®tms *u®* wet tobs 
>mPi4 wot 1 HwmU »iw w ^ii^h sTtn ^ *j**i* to® 

*ttC* 1 ^tawdJ TOftpp PPR ®*J >Q ealci'Sl ®feSt* *>C* *NT ®ftC^ ^ OT*TO 

TOlfa<l> PTO*!^ ®n®l* >ii13pm TOJOT ®PIC5®* CTO*W TO *M* 

TO TOT TO^i TOtfTOf%t TORIT TO <TO1C® U *MC*H CT, PFStC* 

topf ®im to *ra otto *#t^t* toj?, *r toiIsm* ot^qto^ 

TOl$ TO OTC® *ttC *1 «if®R« <pRlvSi>1<i PR OTOT ^.wK <P«IC$, S^SiR'S ®TO 1 

TOs^ m 5pra^ to TO® to ^1#^ slt% TOt **, <3ft%® <?m to^ 
®rTOtw% to ^f®ro g|^% ®ro otw^ ®tOTt ®Mm*}c3* TOFt p# 
TOtFi* #TO ®rf®*tM TO PNT %® *ftC* 1 



TfttWPr %ro ^-ot^t, ^ito& Irot ot^TO" #to wm to 

®it) <2j^fi> s)Rwi«h 1®r*f 1 


J 


TRt-8fc, *|itl«fl^fcH, W-ioTf CS|R 
















































































st% 

1. PWt ^it to csita *ifN^o w * c^o? ^ 

PiS5*i csifB^ 9 il^<i('o'o to^ ^Tn 'ft c^t? 

2 . ^fflarf ^|vslc«n wf®t j iiws C3t*f wtva ^Tt9 fi»*^ t' > il»i^»'®liw C4 >*h? 

3. c.'OBfl^ii'ol # ^JNJt TOt i 

4. «(h<p| *6 ftl>t : 4 se tt?[ ^Ut TOIt I 

5. 

6. $*o|*(.1b W? ^ TOf Wt ^ItU? 

7. <wlsi < p!®r <pm 4*wl i 

snsr 

i. i£r# ^ 41 ‘iic^ ot *tforrc c 14 «itro ^it ^ (st^ i6 «t®r i ^fut^ w 

( V )f^*rte 

1. C^wf^I ^Ilwt ^*1! ^ 

(<p) (£T?fi> ^CSfelCSH PtfBltfi|l>t (St) ^\m PffcQ^I*! 

(’t) (S|^f5 v ®f'A>'\ ^*tt (^f) ‘^ e i1 
































2 . c®isd^5?r tot ot RSt ?f*tr i^® ^ ^t ^ihc«i #? 

(^) ’V'ltw $c°i<p£ci3 cgF© (*0 ^tt 

(?0 <$■<$$ *ntw f^ism (*o sjiflw csrttor^ cgt^® 

3. C^tFTt PlPl^l l&Ft *[*? «P¥ »15X*j|Rr© tot ^T? 

(^0 *wl*©*h ^t 0*0 ^^If^tft It 3 # 3 ^ 

(*T) *hR\© ■^t p<Q ^falD 'Start® 

4. t5PiR>-h ^‘biblM syltamh TOT "#? 

(^) sRc*? j ia<p<.'» ^lt*®? TO 0*0 *R«» '*t^f '©rot ^tt^ TO 

(*t) \sf®^ ^SCC^VOW ^Rcns ^ttTO TOt (*t) *FT «flHw ^.Rc'© f’ttTO TOt 
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1. tot tors TOrat to TOt csttro Pbw« i to « crotcro «t^j® <}Ri% 

TO**T vil^W TOTO « ^v®N TO i CTO1CTO1? stTOTOT’tFIt^ 

ti»RiR>*H, caf^Q <3^ cUPiwh i 
(^) (TOtotMTOTO^TOT? 

0*0 #TO wPiwh TOT TO? TOUT TO3t i 

(*t) $b\L4 afe'Q <?fr*R Wft TOttCTO JiW's TOTO TO ^ ®t TOSTO 1TO> 
C*ffTO fiTOs; TOW TOt I 

(?) cTOtcTO m tow ci>RiR>*H « orf^o? TO<rtR'®l %8t?*r « ^Rt toT i 

2. INTO (TOtTOt <rt»l&lllGI TOTO*f « TOCs* TOT TOf&® cTO^ ^-fc*frTO TOJC? 

RRR> »i»eli>Wi toc^ i wt "TO <ic»i$ cSRiRHci c*l«itffr t&*tcst*t TOt ?tE6^ i 
(<F) '*UHM*I ^TCtTO ?TO* TO? 

0*0 fSow TOW i*wfli fibRrliH -SRRivo TOlt TOt I 
(•0 d»Pil««lw o*l®fc TObHt*$H«i TOit TOt i 

(?) t*i ?ro? wMlwM £f^ etN^hc* "#TO TO® ?>TO- 'oilwl&il TOt i 
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3. c*ti^T to<t tot TOfi> «w c^'Q c*i*n c#^r*i^ c*t 

<afasfi>?r ftf%?r wr t^r <?r*ire c*i*r to tot toSt tot <tto f%f to c%t^t 
wr to tot>t csfc -gw «fl> *& fl> *rfa to tom i tom %bbr to pt 

WTO TO*T CT <fl$ W*tfi> TOT fcsft TO i <7T WTO ’jj TOT #TO <fl$ fePwjM 

TO? <PW I 

(*F) 

0*0 i£)^fi> 'Oijhh’t 'Q fofetiSh ?T$K^W CTO f%^? 

(n) c“nro<r *w*m TOfi> ct srtronr to? tt$ to to TOifsar (qff-^) wfopti 

(*T) TOTO TOOT C*tlTO?T m® TOfi> #T TOTO TOt ^Tt TO TOT?T OT tfTO WffT 
^ *llw Wt RcstTO "TOT i 






























